Serum from heifer calves treated with bovine growth hormone affects the rate of proliferation of C2C12 myogenic cells dependent on the plane of nutrition: the role of insulin-like growth factor-I and IGF-binding proteins-2 and -3.
The present in vitro experiments were carried out in order to study whether variations in the bovine growth hormone (bGH)/insulin-like growth factor (IGF)-I axis induced by plane of nutrition and bGH treatment of heifer calves caused variations in serum-induced proliferation of C2C12 myoblasts. Serum was obtained from two groups each of six heifer calves (195 +/- 8 kg) before (d -1) and after treatment with 15 mg/day of bGH for 6 days (d 6) fed either a low (GHL) or a high plane (GHH) of nutrition. Preceding the experiment all 12 heifer calves were fed at the low plane of nutrition. At d 6, serum concentrations of insulin and IGF-I were increased while that of IGF-binding proteins (IGFBP)-2 was decreased in GHH, but unchanged in GHL calves. Serum-induced proliferation of C2C12 myoblasts, was elevated at d 6 by GHH treatment. Especially human IGFBP-3 but also bovine IGFBP-2 added to cell cultures inhibited the rate of proliferation of C2C12 myoblasts stimulated by human IGF-I. The present results showed that GH treatment causes changes in the GH/IGF axis, which leads to changes in serum-induced growth of C2C12 muscle cells dependent on the plane of nutrition that mimic in vivo effects of GH treatment, which indicate an endocrine contribution of the IGF system. However, drawbacks of this suggestion are discussed.